Attenuating Ischemic Disruption of K+ Homeostasis in the Cortex of Hypoxic-Ischemic Neonatal Rats: DOR Activation vs. Acupuncture Treatment.
Perinatal hypoxic-ischemic (HI) brain injury results in death or profound long-term neurologic disability in both children and adults. However, there is no effective pharmacological therapy due to a poor understanding of HI events, especially the initial triggers for hypoxic-ischemic injury such as disrupted ionic homeostasis and the lack of effective intervention strategy. In the present study, we showed that neonatal brains undergo a developmental increase in the disruption of K+ homeostasis during simulated ischemia, oxygen-glucose deprivation (OGD) and neonatal HI cortex has a triple phasic response (earlier attenuation, later enhancement, and then recovery) of disrupted K+ homeostasis to OGD. This response partially involves the activity of the δ-opioid receptor (DOR) since the earlier attenuation of ischemic disruption of K+ homeostasis could be blocked by DOR antagonism, while the later enhancement was reversed by DOR activation. Similar to DOR activation, acupuncture, a strategy to promote DOR activity, could partially reverse the later enhanced ischemic disruption of K+ homeostasis in the neonatal cortex. Since maintaining cellular K+ homeostasis and inhibiting excessive K+ fluxes in the early phase of hypoxic-ischemic insults may be of therapeutic benefit in the treatment of ischemic brain injury and related neurodegenerative conditions, and since many neurons and other cells can be rescued during the "window of opportunity" after HI insults, our first findings regarding the role of acupuncture and DOR in attenuating ischemic disruption of K+ homeostasis in the neonatal HI brain suggest a potential intervention therapy in the treatment of neonatal brain injury, especially hypoxic-ischemic encephalopathy.